窑Original Article窑 Primary liver cancer (PLC) is one of the most common malignant tumors in China. In Guangxi province, the mortality of PLC ranks the first among all malignant tumors, which reached 27.32/100 000 and accounted for 34.12% of all tumorrelated deaths in the 1990s [1] . With the rapid development of economy, environmental conditions, living standards and nutritional status have undergone substantial changes, resulting in the changes of the health behaviors and disease patterns of urban and rural residents. To understand and master the mortality, distribution characteristic, epidemiological rule and change trend of PLC in Guangxi province population in the early 21st century is very important for developing the reasonable and effective strategy to prevent and treat PLC, allocating the health resources rationally, and evaluating PLC prevention and treatment. Therefore, under the supervision of Health Ministry and Science and Technology Ministry, we launched the 3rd retrospective sampling survey of the cause of death in Guangxi province, statistically analyzed the mortality and distribution characteristic of PLC in Guangxi province between 2004 and 2005, and reported as follows.
The sampling survey, with unified method, unified standards, unified steps, was designed by experts group of Health Ministry and Science and Technology Ministry. The samples were drawn out and confirmed by experts group, including two parts: first, multistage stratified random sampling method was used to select 6 representative counties (cities or urban areas) as sample sites to reflect mortality level and the cause of death of the residents in different types of region (urban and rural areas) in Guangxi province; second, 3 counties (cities) and registration sites with high incidence of cancer were selected to evaluate the changes of mortality of major cancers and the causes in these regions. The total sample population was about 4.5 millions, accounting for 10% of the total population in Guangxi province . Nine sample sites of the sample survey were Liubei borough of Liuzhou city, Xiufeng borough of Guilin city, Wuzhou city, Cangwu county, Hepu county, Fusui county, Binyang county, Lingyun county, and Mulam County of Luo city.
The causes of death and related information of all deceased in domicile population of the sampled regions in 20042005 were collected and investigated according to the contents of medical death certificate. The information of population, the number of births, social and economic culture, health services were collected from the departments of public security, family planning, health and other departments over the same period.
The field investigation was performed and controlled according to the handbook of the 3rd retrospective sample survey of the cause of death in Guangxi province.
After completion of the field investigation, the data were audited by technical implementation group of corresponding counties (cities or urban areas) and gathered to the provincial survey implementation office if they were eligible. According to the requirement of using ICD10 as a standard by Health Ministry, the Guangxi province survey group deduced the causes of death and coded the ultimate causes of death. Then, the unified software designed by Health Ministry, provincial data collection system of the 3rd national retrospective sample survey of the cause of death, was used to input, audit and statistically analyze the data. National population鄄 standardized mortality (1/100 000)
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Death constituent ratio (%) the mortality of PLC increased sharply with the increase of age, and reached a peak at the age of 75 (134.47/100 000). The high incidence age of PLC was mainly middle and old age. The mortality of PLC in men increased obviously since 25 years old and reached a peak at 75 years old (223.92/100 000). The mortality of PLC in women was 0 before 15 years old, increased significantly since 40 years old and reached a peak at 75 years old (61.14/100 000). The ascendant trend of female agespecific mortality was similar with male, but the starting age of women with high incidence of PLC was 1015 years later than that of men, while the mortality of PLC of every age group was lower obviously in women than in men, the mortality curves separated obviously between men and women, especially in the old age group. The overall mortality and every agegroup mortality in men were obviously higher than those in women, with a mantowoman ratio of 4.19 ∶ 1 (in the 35yearold group, the mortality of PLC showed a mantowoman ratio as higher as 8.6: 1) (Table 3, Figure 1 ). Whether men or women, age composition of PLCrelated death was negatively skewed distribution, mainly concentrated in middle and old age groups, on the whole, the mortality was ascending with the increase of age. The PLCrelated death before 35 years old only accounted for 6.9 6 % of all PLCrelated death. After the age of 35 years, death constitutes ratio of PLC increased sharply in every agegroup and was the largest in 55 years age group (11.2% ). After the age of 75 years, death constitutes ratio of every agegroup reduced obviously; the mortality of PLC in the patients of 3564 years old accounted for 60.81% of all PLCrelated death (that in the patients of 3574 years old accounted for 80.72%). For men, the mortality of PLC in the patients of < 35 years old accounted for 7.03% of all PLCrelated death; the death constitutes ratio of PLC of every agegroup increased sharply after 35 years old, and reached the highest in 55 years age group (11.77% ). After 75 years old, death constitutes ratio of PLC of every agegroup reduced obviously; the mortality of PLC in the patients of 3564 years old accounted for 63.36% of all PLCrelated death (that in the patients of 3574 years old accounted for 82.24%).
For women, the mortality of PLC before 35 years old only accounted for 6.63% of all PLCrelated death; the death constitutes ratio of PLC of every agegroup increased sharply after 35 years old, and reached the highest in 65yearsage group (13.96% ). After 80 years old, death constitutes ratio of PLC of every agegroup reduced obviously; the mortality of PLC in the patients of 3564 years old accounted for 50.08% of all PLCrelated death ( that in the patients of 3574 years old accounted for 74.34%) ( Figure 2 ).
In 19912000, the results of monitoring deaths of more than 10 millions people in China (not including Hong Kong, Macao and Taiwan regions) by disease surveillance system show that Chinese reported mortality of PLC was about 20/100 000, ranking the second among all tumors, and had an ascendant trend in the past 10 years [2, 3] . In our study, the mortality of PLC of both men and women in 20042005 ranked the first among all malignant tumors, indicating that the mortality of PLC in Guangxi province is still higher than the national average level and Guangxi province is still a region with high incidence of PLC in China. In 20042005, the age distribution characteristic of mortality of PLC in Guangxi was that the agespecific mortality was ascending with the increase of age. The mortality of PLC increased sharply from 30 years old, and reached to a peak at 75 years old(134.47/100 000), while it reached to a peak at 65 in 1990s [1] . The changing trend of female agespecific mortality was similar to male, but high incidence age of PLC in women was 1015 years later than that in men and female mortality of PLC of every agegroup was lower than male obviously; the mantowoman ration of PLC mortality was 4.19 (3.7 in the 1990s [1] ). The survey shows that the age distribution of mortality of PLC was negatively skewed. The mortality of PLC in the patients of 3564 years old accounted for 60.81% of all PLCrelated death (that in the patients of 3574 years old accounted for 80.72%). The mortality of PLC and the distribution characteristic of death constitute show that the starting age of PLC death peak postpones and deaths are mainly in the elderly population, especially, PLC mainly threatens the health of the middleaged and the elder male population.
The crude mortality of PLC in Guangxi province province was higher in 20042005 than in 19901992, but the standardized mortality was lower in 20042005 than in 19901992, indirectly indicating the level of population aging in Guangxi province has become increasingly serious. The standardized mortality of PLC in Guangxi province in 19901992 was 48.15% higher than in 19731975, while that in 20042005 was 9.25% lower than in 19901992, indicating a descending trend of PLC mortality in Guangxi province since 1990s although the national PLC mortality is ascending. This proves that the comprehensive prevention and treatment measures have generated positive outcomes in Guangxi province for these years. Especially the primary prevention of 野ameliorating the quality of water, supervising food storage and preventing hepatitis B冶 was implemented in the high incidence area of PLC, and 野early detection, early diagnosis and early treatment冶 as the second prevention was carried out in these years [ 410 ] . Death constituent ratio of PLC in a variety of malignant tumors descended from 19731975, 19901992 to 20042005 in turn, which is related to the decrease of PLC mortality in Guangxi province in recent years, meanwhile related to the increase of mortality of other common cancers, including lung cancer, since the 1990s. To sum up, the 3rd retrospective sample survey of the cause of death in Guangxi province reveals that the mortality of PLC in Guangxi province has a descending trend at the beginning of 21 century, but it is still higher obviously than the national average level; it still ranks the first among all malignant tumors in Guangxi province . The starting age of PLC death peak postpones 10 years and deaths are mainly in the elder population, especially, PLC mainly threatens the health of the middleaged and the elder male population. The study can provide a theoretical basis for developing the prevention and treatment strategies by relevant departments and for evaluating the quality and effectiveness of cancer prevention and treatment. 1973-1975 1990-1992 2004-2005 a The sex ratio of the crude mortality of PLC; Gender cancer prevention screening population in the primary liver cancer high incidence area of Guangxi [J] . Guangxi Med J, 2006, 28 (12 ) The existence of cancer stem cells (CSCs) or stem鄄 like cancer cells (SLCCs) is regarded as the cause of tumor formation and recurrence. However, the origin of such cells remains controversial with two competing hypotheses: CSCs are either transformed from tissue adult stem cells or dedifferentiated from transformed progenitor cells. Compelling evidence has determined the chromosomal aneuploidy to be one of the hallmarks of cancer cells, indicating genome instability plays an important role in tumorigenesis, for which CSCs are believed to be the initiator. To gain direct evidence that genomic instability is involved in the induction of SLCCs, we utilized multiple approaches to enhance genomic instability and monitored the percentage of SLCC in cultured cancer cells. Using side population (SP) cells as a marker for SLCC in human nasopharyngeal carcinoma (NPC) and CD133 for human neuroblastoma cells, we found that DNA damage inducers, UV and mitomycin C were capable of increasing SP cells in NPC CNE鄄 2 and neuroblastoma SKN鄄 SH cells. Likewise, either overexpression of a key regulator of cell cycle, Mad2, or knock down of Aurora B, an important kinase in mitosis, or Cdh1, a key E3 ligase in cell cycle, resulted in a significant increase of SP cells in CNE鄄 2. More interestingly, enrichment of SP cells was observed in recurrent tumor tissues as compared with the primary tumor in the same NPC patients. Our study thus suggested that, beside transformation of tissue stem cells leading to CSC generation, genomic instability could be another potential mechanism resulting in SLCC formation, especially at tumor recurrence stage.
